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INTRODUCTORY. 


I herewith submit my third annual report of experiments in Botany and Horticulture, 
the nature and purpose of which are amply set forth in the report for 1884, which shows 
the importance and value of careful experiments in this State, and the necessity that ex- 


ists for their continuance over a series of years. 


While the season has, on the whole, not been without its disappointments and acci 
dents, still the comparative absence of insect foes, and the ability we possess in the pos 
session of water to keep our plants doing their best at all times, forces upon us the great 
advantages of Colorado as an agricultural State, and as a field for experimental work that 


will, it is hoped, prove of some value to the people of our State. 


Certainly our checkered experience in the culture of fruit and forest trees would 
suggest to us forcibly enough the necessity of selecting only such kinds as are hardy, do 
not start too early in spring, and that make a definite annual growth. 

JAMES CASSIDY, 


by vraneser Professor of Horticulture. 


MAY 22 1917 


Colorado Agricultural College, 1886. 
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EXPERIMENTS WITH POTATOES. 


The potatoes in this comparative 
test of varieties were cut to one eye 
each, discarding the seed end. 

The soil was put in excellent tilth 
and fertility, by frequent working and 
manuring. The 1ows were laid off 
three feet apart, and the earth remov- 
ed to a depth of six inches; in the bot- 
tom of the trenches was piaced a Gom- 
post of well decayed stable manure 
and coal ashes to a depth of three 
inches, on which the sets were placed 
one foot apart; thetrenches were then 
filled to one inch aboye the surface 
and raked smooth. 

The potato crop has become one of 
great jmportance to Americau farm- 
ers; the product, in favorable seasons, 
is well on to 200,000,000 bushels: the 
demand, too, is steady and growing, 
especially wherever the soil is particu- 
larly adapted to its production. Of 
the varieties now cultivated many 
are so. highly meritorious that 
it would seem to be well nigh im possi- 
ble to improve on them. We are far 
from thinking, however, that suffi- 
cient Gare is exercised in fixing the 
good qualities so necessary. in every 
candidate for public approval. Many 
ot the so-called crosses are really the 


result of chance, the grower has had 
but little to do with the origination of 
the yariety ; such important features 
of a perfect potato, as a medium top, 
proliticacy of yield, closeness in the 
hill and good flavor, are the result of 
chance. The objection we have to 
some of the newer varieties of the po- 
tato is that this tuber bearing habit is 
not sufficiently fixed. In adverse 
seasons, or under other unfayorable 
conditions,as those of soil or of climate, 
ason being grown io Europe or in 
widely distant parts of our own coun- 
try, they fail to retain their good qual- 
ities for any length of time. 

The claim of best for each new kind 
is generally not witbout reason, for 
some varieties do better under certain 
conditions than others, and others 
again seem to have their peculiarities 
so well fixed as not to be seriously af- 
fected by the most adverse conditions. 
There are probably some soils, too, in 
which the potato deteriorates, or like 
some fruits, they are adapted only to 
the surroundings in which they origi- 
nated; this would seem to be the case 
with the Neshannock, once a great 
favorite on the plains, but now seem- 
ing to have lost the tuber bearing 
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faculty, except when grown in the 
mountains at high elevations. 

All of the varieties flowered, but 
only the coarse topped, late tuber de 
veloping kinds, bore seed, for the rea- 
son, I imagine, tbat some yarieties 
seem to be bred to make tubers early 
in their growth, and only a moderate 
top and no seed, as in the Early Rose, 
although, doubtless, the latter could 
be induced to furnish an 
of seed by removing the tubers as they 
formed-—as the late Mr. Knight did. 
While others, as the Ruby, and Comp- 
ton Surprise, every year bear an abun- 
dance of seed balls, and a very coarse 
top, but have not the tuber bearing 
faculty very strongly developed, nor 
are their tubers borne sufficiently 
close in the hill to realize one’s ideal 
of the perfect potato. We _ regard 
these berry-bearing kinds, for the cir- 


cumstances under which they are 
vrown here, as seriously impairing 


their value, as we believe them to be 
born at the expense of tubers. Tuber 
bearing is not the chief function of 
many of the Solanwms and hence per- 
haps the tendency to running to top 
seen in many varieties of the potato. 
We know from experience with some 
plants under domestication, that they, 
to a great extent, lose their ability to 
produce seed if continuously propaga- 
ted for any length of time by any of 
the methods of division, as in the Ban- 
ana, the Baldwin apple and the well 
established varieties of the garden ver- 
bena, which rarely produce much 
seed, for the reason that they are only 
continued by propagation from cut- 
tiugs, and this continued propagation 
by division may be the reason why 
many varieties of the potato areso shy 
in seed bearing. 

The past season cannot be called a 
sufficient test of the many varieties 


abundance | 


planted, owing toa blight appearing 
on the foliage arresting all further de- 
velopment of tuber for the season. 
Doubtless varieties that have failed 
this season, would, ina more favora- 
ble year, prove meritorious. Although 
so many kinds were a failure, and 
none were up to the high expectations 
we at one time had reason to expect, 
yet, on the whole, the test is a_ profit- 
able one, inasmuch as it enables one 
to determine on what varieties to pin 
our faith. That the loss of stem and 
foliage would seriously impair the ta- 
ble value of the coarse-growing kinds, 
we expected from experience. 

The chemical composition of the po- 
tato varies with the soil in which it is 
grown, the season, and nature of the 
fertilizers used. The best potatoes 
contain about 20 per cent. of starch ; 
it is formed in the leaves, and hence 
to have gocd potatoes the leaves must 
be uninjured throughout the season of 
development. If they are destroyed 
by insects or disease the tubers must 
suffer in quality, as they have this 
season. A green or half grown potato 
does not contain as much starch as a 
ripe one, for the tuber is not atits best 
until the leaves and stems have depos- 
ited all of their starch in them for the 
perpetuation of the species. 

The blight of the foliage we attrib- 
ute to the exceptional warmth of the 
season heating thesoil to an unnatural 
extent for this plant. For although 
the potato delights in a moderately 
cool climate, it can be grown in such 
as are much warmer than that in 
which it does best, and also in amuch 
colder one. The roots strike Cown 
deep, where it is cool and moist, but 
the tubers are impatient of a soil too 
wet. In the mountains, at high ele- 
vation, blight is unknown, and 1n 
soils on the plains peculiarly adapted 
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to the potato, almost perfect immunity 
from the disease is not unfrequently 
noticed. I am further led to look 
upon this as an inducing cause of 
blight by reason of the fact that the 
potato may be grown under mulch, 
even in the most unfavorable seasons, 
providing always that varieties are 
used that tuber quickly and that do 
not expend their vitality in growing 
top. The size of the top in such varie- 
ties bears an evident and definite re- 
lation to the development of tuber, 
and especially is tbis so if the seed has 
been cut to one eye or to two separate 
eyes. 

Of the potato it may be truly said 
that it will grow in almost any kind 
of soil, but the soil best adapted to it, 
however, is loose and friable; its na- 
ture would suggest this, because the 
tuber must push the soil from around 
it in the process of growth, and if the 
soil be hard and lumpy the tuber will 
be misshapen and its vital forces seri- 
ously impaired. The tendency of all 
irrigation is to bind more solidly all 
adbesive, fine-grained soils, so that 
the first requisite of success as regards 
the soil is to see to its mechanical con- 
dition, and in the application of water 
that no flooding of the soil occurs, and 
that the water is shut off when in the 
judgment of the operator a sufficien- 
cy bas been applied, for it isas true 
under irrigation as without it that soils 
which hold water too long and wbich 
will bake, either after rain or irriga- 
tion, are entire:y unfitted for the eul- 
ture of the potato. We irrigated four 
times, because our land is rolling and 
the soil stiff and adhesive, so that irri- 
gating such land would seem much 
like pouring water on the back of a 
duck. Laud more level and porous, 
and hence more susceptible to irriga- 
tion, has often a sufficiency in one or 


two waterings, and in certain cases 
even without any. 

Flat culture, sosuccessfully practiced 
at the east, would be yuite inconsis- 
tent with the practice of any system 
of irrigation, as the potato on any soil, 
but especially on a stiff one, is impa- 
tient of surface watering. To grow 
the potato at all the scil must be ridged 
or furrowed to enable the water to 
pass along between the rows and seep 
from side to side but never to reach or 
flood the whole surface of the soil 
This objection will not apply with the 
same force to soil heavily mulched, for 
the reason that such land does not 
bake. As tothe distance apart, this 
depends altogether on the character 
of the soil and the variety planted. 
Some kinds, especially on rich soils, 
and with too much water, will make 
excessively Jarge tops, and must have 
more room than varieties bred to 
mike tuber instead of top, 

The earliest varieties were Early 
Kent, Early Sunrise, Alpha, Clark’s 
No. 1, Early Harvest, Lee’s Favorite 
and Early Ohio; all of these done well 
and had it not been for the blight, 
they would have been exceptionally 
fine. 

Other and later kinds that were ad- 
mirable were Cap Sheaf, Queen of the 


Valley, Winslow, Bliss’ Triumph, 
Steuben Beauty, Wells’ Seedling, 
Diamond, Boston Cracker, Corliss, 


Matehless, Rubicund, Electric Craw- 
ford’s Seedling, Howard, Cayuga, 
Rosy morn, Boston Market, El Paso, 
Belle, Manhattan, Baker’s Imperial, 
Goodrich, Beauty, Hebron and White 
Elephant. Many others done moder- 
ately well, and still others again were 
an utter failure, notably so, Rural 
Blush, Dakota Red, Telephone, Bur- 
bank, McCormick and many others, 
as will be seen by the following table: 
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EXPERIMENTS WITH POTATOES. 


METHODS OF 

Table No. 2 exhibits the work in 
this direction in dctail. 

The potatoes in this experiment 
were planted on ground not particu- 
larly rich; it had never previously, 
however, been in crop. The sets were 
placed one foot apart in the rows, and 
the latter three feet apart. The area 
mulched covered a space 100x128 feet. 
After planting, the soil between the 
rows was furrowed slightly, to permit 
the passage of water. 

The total yield under mulch was 
greater for the large seed pieces than 
for the small oues—as was the case the 
previous season ; single eyes and two 
separate eyes yielding less in’ propor- 
tion to other methods of cutting than 
they did iast year. This was due, in 
some measure, to the unfavorable 
character of the season, although the 
tops, iu no iustanece, under muleh, 
were utterly destroyed, as was the 
ease with many kinds in ordinary cul- 
ture this year. The yield under mulch 
is ordinarily much greater than that 
of the naked ground, for the reason 


CULTURE. 


that the mulch furnishes the proper | 
conditions (or nearly so) of tempera- | 


ture and moisture at the root, as well 
as coming bear assuring the necessary 
mechanical condition of the soil so in- 
dispensable to tiie uniform and great- 
est. possible development of tuber. 
This latter conditiou, however, cannot 
he realized unless the mulch is of suffi- 
cient thickness to maintain uniformi- 
ty of temperature and moisture at the 
root; henee planting on the surface 
of the ground if the muleb is nota foot 
in thickness (if straw is used) is well- 
nigh useless. 


avail nothing uuder the cloudless sky 
and hot drying winds of the plains. 


Mulei culture can never be practi- | 


cable on a large scale in Colorado. It 
may be practiced in small gardens in 
localities, soils and seasons unfavora- 
ble to the potato under ordinary cul- 
ture. The greatest care should be ex- 
ercised in choosing a mulch, if of oat 
straw the crop will often be astonish- 


'ingly large, and involve much labor 


to get rid of. 

The kinds used in this experiment 
were Breeze’s No. 6 and Peerless ; var- 
ieties that have hitherto done well, 


| but this season were well-nigh a fail- 


ure in the unmulehed ground. 

Table No. 3 gives results in detail of 
an experiment with the potato cut in 
various ways and planted at various 
depths. 

The sets were cut as nearly alike in 
size as possible without weighing 
them; the land was in excellent con- 
dition, but still by no means potato 
land; the planting was in rows three 
feetapart and the sets one foot apart 
in the rows, as accurate as tape and 
line could make them. Single eyes of 
good substance, and two separate eyes 
yielded in proportion about as they 
did iast year, the largest and most un- 
iform tubers though less in quality 
characterizing this method of cutting, 
while large seed and large seed pieces 
yiclded the greatest weight and num- 
ber of tubers to the acre. ‘bree to six 
inches would seem, from the experi- 
ence of two seasons, to be as deep as it 
is profitable to plaut. Cutting to sin- 
gle eyes will always give the strongest 
stem, because but one, or at most but 
two stems, will grow, and the largest 
development of tuber is the expected 


|} and invariable result, with the mini- 
What would be a suffi- | 
cient muleb in a moist climate would | 


mum of small ones. 
Small cut seed is, however, the ex- 
ception, not the rule, at least in Colo- 


_rado, owing to the danger of not ob- 


taining a perfect stand, and there is 
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EXPERIMENTS WITH POTATOES. 


TABLE NO. 2. 


Variety. 


How Treated. 
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EXPERIMENTS WITH POTATOES. 


mueh in this, if one’s land is not in 


the best mechanical condition as there | 
is danger of dry winds affectiug the 
seed unfavorably. Small cut seed has | 


the great advantage, however, of re- 
quiring a much less quantity of tubers 
to plant an acre, and if it can be 
shown that the use of small cut seed is 
as effective in producing a full crop as 
the use of larger pieces a great gain in 
the aggregate must necessarily ensue. 


Amid the conflict of experiments 


and opinions it is a good plan to select | 


only sound seed and if it is cut to 
single eyes to leave sufficient bulk to 
insure sustenance to the growing 
plant, and this will be impessible if 
none but the smallest tubers are used 
for seed. 


TABLE 3—POTATOES PLANTED AT DIF- 
FERENT DEPTHS. 
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Mode of Preparing 
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Small potatoes........ | 3/2 837.3 11.3)4 841.04 
Large potatoes....... | 5|24.2/12 |12.2/3.7/292.16 
Seed end ....... .....| 5/21 /16 | 5 |2.9|254.06 
Stem end....... 9)18.5)14 4.5)2.5)221.35 
Two separate eyes... | 7'12.4) 9.4) 3 |2 /|148.13 | 
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Large seed pieces, and particularly 
the seed end of the potato, start much 
more quickly and strongly than does 


| ployment of a fertilizer. 


the single eye. The seed end starting 
into growth first illustrates the fact 
that the potato is a branch, for the up- 
per terminal and lateral buds on a 
branch above ground always grow 
first. 


EXPERIMENTS WITH FERTILIZERS ON 
POTATOES. 


The potatoes used in this experi- 
ment were cut to two-eye pieces the 
largest portion of the fertilizers was 
placed under tbe tuber, and the re- 
mainder on top, covered with soil. 
Care was taken, however, not to bring 
the seed in contact with the fertilizer, 
except in the case of the coal ashes, 
the latter being used merely for its 
mechanical effect on the land, which 
is often more effective than the em- 
The variety 
grown Was the White Star, which 
blighted badly, hence we regard the 
experiment asa failure except in the 
case of the row treated with hen ma- 
nure. The variety used in this case 


_ was early Ohio, not having a sufficien- 


cy of White Star. The following 


_ table shows results : 


TABLE NO. 4. 
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350 tbs Tank manure. ..... 10 | 66 | 34 |121 
200 Ths Salt .. .... 5 8.6| 37 | 63 |101.20 
BOOMDSEG YDS UM a earparee-telciere 6.5; 30 | 70 | 76.23 
15 tons Coal asher,.......... | 9 | 36 | 64 |108.54 
| 250 tbs Hen manure......... 30 75 | 25 363 

50 bushels Lime............ | 4.8! 30 | 70 | 54.27 
1O0MHS EMODRCCOM ae. vee chiae 4.3) 25 ie 50.40 
' 6.2! 40 74,28 
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10 IRRIGATION 


IN HORTICULTURE. 


IRRIGATION IN 


The science and practice of irriga- 
tion have been appreciated in all ages 
of the world’s history by people pos- 
sessing the most varied climates, and 
of every grade of civilization; the re- 
mains of whose work in oriental coun- 
tries proves them to have had nosmall 
knowledge of hydraulic science and 
engineering devices. The profitable 


application of water to land may be | 
said to be almost a science, requiring | 


sound judgment, with experience and 
keen observation to insure success, 
and which practice alone can give, 
combined with areasonable knowledge 
of the needs and nature of the plant’s 
grown, as wellas at least a physical 
knowledge of the soils with which we 
have to deal. For in many soils the 
presence of a hard-pan, whether it 0¢ 
curs there naturally or is induced by 
the slide of the plow and tramp of the 
horses by continued plowing at the 
same depth, must ever be a serious 
drawback to successful plant growth 
wherever it occurs. There are differ- 
ent kindsof hard-pan, and whenever 
the roots of plants strike and cannot 
penetrate them, they deflect and _ pro- 
ceed in a horizontal direction, and 
hence suffer because not below the 
frost line, and within reach of perma- 
nent moisture. If sucha deep rooting 
subject as alfalfa plant should fail on 
the unirrigated plains, it seems to me 
it will largely be due to the presence 


HORTICULTURE. 


of a hard-pan preventing the 
reaching a permanent moisture. 

Much conflict of opinion and expe- 
riences seems to exist among horticul- 
turists in regard to the amount and 
frequency of irrigation needed in the 
culture of the larger fruits; such difier- 
ences are due no doubt to a lack on 
the part of some, or of perhaps all, in 
not taking into consideration all of 
the attending circumstances, such as 
the character of the soil and sub.soil, 
the amount of moisture in the Jatter, 
which will hinge upon its contiguity 
to irrigating ditches or springs, to 
some extent on its elevation and the 


roots 


/amount of irrigated land in its neigh- 


borhood. To justly recognize cause 
and effect, enables us to correctly in- 
terpret the teachings of nature, and 
this requires a most careful considera- 
tion of all the attending circumstances 
in relation to each other. 

In open, sandy soils the water rises 
rapidly from below, but only to a 
moderate height, and are improved 
for horticultuaal purposes by having a 
more dense sub-soil that will draw up 
water from greater depths than if the 
whole depth of soil were of the same 
open, sandy character; while soils 
composed of very finely comininuted 
particles, the rise of moisture from be- 
low is comparatively slow, taking 
quite a long time in reaching its high- 
est point, which is several times high- 


IRRIGATION IN HORTICULTURE. 


er than those of more open character ; 
these soils are compact, and when 
poorly tilled exhibit gaping cracks 
after irrigation, if not thoroughly cul- 
tivated. <A well tilled soil maintains 
both a quicker supply of moisture from 
below and a slower surface evapora- 
tion, thereby insuring a more steady 
supply of moisture throughout the 
growing season. 


Water exerts a beneficial influence 
upon the soil and upon yegetation, in 
that it supplies moisture, by which 
vegetation is made possible, and that 
by conveying and mingling such an 
amount of oxygen with the soil as 
could not get thereas air, and which 
is requisite to form the nitrates and 
earbonie acid, and thus aid in dissolv- 
ing the food elements of the soil for 
the growth of plants. 

While water and the air it contains 
are all potent in the growth of plants, 
and by its aid we are enabled to obtain 
a liberal plant growth on the poorest 
soils ; yet for the purposes of intensi- | 
fied horticulture seen in the growth of 
leaf plants it has its limits ; fertilizers 
on upland soils especially are now in- | 
dispensable to the horticulturist in 
dealing with the plants of our time, | 
whose improved character can only 
be maintained in their greatest perfec- 
tion by inexorably bigh culture. 

The quantity and frequency of irri- 
gation for the production of a full crop | 
ofany horticultural product, will de- | 
pend upon a variety of considerations, | 
and chief among them is the affinity 
of the plant itself for water, combined 
with a knowledge of the area and 
depth of soil upon which it feeds. The | 
cultivator must observe whether the 
plants he wishes to grow are shallow | 
or deep rooted, whether the roots | 
break up into a mass of fibers near the | 
surface or partake of the nature of a 
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thickened underground stem extend- 
ing several feet in length, with but 
few fibers, as the alfalfa. 


The roots of the strawberry have 
been traced to a depth of three feet, 
extending nearly vertically, under the 
plant; the horizontal or fibrous roots 
cover an area scarcely exceeding that 
of the leaves, and from this we infer 
that close and deep cultivation cannot 
injuriously affect the roots. 

The roots of the grape haye been 
found at a depth of eleven feet. They 
will, during the season of greatest ac- 
tivity, go down to the sources of perm- 
anent moisture. 

The rooting habit of the tomato and 
some other plants is the opposite of 
this. It possesses a multiplicity of 
fibrous roots which cover and feed 
upon an area quite five feet in diam- 
eter, and within twelve iuches of the 
surface; its tap-root, however, we 


| have traced to a depth of nearly three 


feet. 

Vegetation should be encouraged to 
root downward for its permanent 
moisture. The chemical elements of 
fertility may exist in the soil in suffi- 
cient quantity; yet heat, light and air 
are tbe prime essential stimulating 
forces of plant growth, to which mois- 
ture is a contributing factor, and 
which we in this climate are privileg- 
ed to apply or withold at will; to 
to apply is the work of irrigation, 
to conserye is the provinceof cultiva- 
tion. 

The agriculturist is, however, more 
the slave of circumstances than is the 
gardener, for the latter can, by modi- 
fication of treatment, Keep his plants 
in a growing condition, and thus pre- 
yent their flowering at an improper 
time; indeed, a prime object of cul- 
ture 1s to stimulate the vegetative 
funetion and thus keep in check the 
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fruiting organs and delay the period 
of bloom. 

Surface irrigation, whether prac- 
ticed out cf doors or in the plant- 
house, cannot be too strongly con- 
demned, as it unquestionably induces 
surface rooting, and this is not a desir- 
able result in any c:imate. That 
plants of a permanent character may 
be able to withstand the vicissitudes 
of our climate, their feeding roots 
should be well below the surface, and 
this result can be accomplished only 
by thorough and deep lovusening of the 
soil, so that when irrigation is had re- 
course to it may be thorough; occa- 
sional sprinklings not being nearly so 
beneficial as an occasional saturation. 
Surface waterings, besides promoting 
surface rooting, induces a continuous 
evaporation and refrigeration of the 
soil, the latter acting as a wick, draw- 
ing water by capillary attraction to be 
absorbed at the surface by the air 
which it comes in contact with, and 
depositing at the surface its salts, 
which if in too great quantity, are de- 
structive of all useful vegetation. The 
cooling of the soil by the application of 
too much water is strictly to be guard- 
ed against, especially in the grape, 
which requires warmth at the root as 
an element of success. 

No more definite rule can be laid 
down in regard to the application of | 
water to the roots of plants 1n the open 
ground than is found possible in its 
application to plants in flower pots in 
a plant-house. Plants, however, al- 
ways resent too much of it at the root 
by their leaves turning yellow, and | 
hence denoting defective root action, 
and which is often seen in plants in 
flowerpots, and perhaps less frequent- | 
ly in the open ground if cultivation 
has been thorough, 


Land that 1s nearly level, and is of | 


an open, porous texture, will, itis ev- 
ident, take water readily, and irriga- 
tion in this case will mean something 
if followed promptly by good cultiva- 
tion. On the other hand, land that 
rolls very much and is of an adhesive 
character, is exceedingly difficult to 
irrigate properly, and for hoed crops 
or young trees is certainly undesirable. 
For this reason we Know that no rule 
as to the duty of water will apply, un- 
less the soil is reasonably level and 
will readily take such water as we 
may wish to apply to it. Each culti- 
vator must determine for himself as 
to the frequency and quantity of water 
necessary to constitute an irrigation of 
such plants as he may cultivate; re- 
membering always that the feeding 
roots of young trees just planted are 
close to the stem for the first year or 
two; in after years, as the trees devel- 
op, they will generally feed upon an 
area aS wide as the trees are high. 
Trees of upright growth, like tbe 
white ash and the Whitney crab, and 
trees of low spreading habit, tike the 
box elder and the Tallman Sweeting 
apple, have each a rooting habit cor: 
responding to their mode of growth 
above ground. 

The remedy for the betterment of 
soils surcharged with the neutral alka- 
line salts, and whose texture is very 
compact and adhesive, is thorough 
tillage, and the leaching out of the al- 
kali by copions irrigations combined 


| with either natural or artificial under- 
| drainage. 


The frequent irrigation of 
the soil assuring the inter-mixture of 
the surface deposit of alkali with the 
lower strata of the soil and thus dilut- 
ing it and partially neutralizing its 
injurious presence. Cultivation, too, 


checks evaporation, and hence cur- 


rently lessens the deposit of alkali 
on the surface. A loose, dry top soil 
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acts as a cushion of earth, and air, in- 
tercepting the continuity of the up- 
ward passage of moisture, along the 
lowest plane of cultivation. 

Among some sowed crops on adhe- 
sive soils there may be noticed now 
and then plants, or patches of plants, 


very much stunted and debilitated, | 
which is due, to a very considerable | 


extent, to the severe constitution of 
the stems at the ground surface, by 
the hardening crust that forms there 
after irrigation, and which cannot be 
broken up without injury to the grow- 
ing crop. This pressure about the 
stems is a spevies of pruning, and is 
equivalent to the application of a liga 
ture to the stem of a plant above 
ground, and which results in both 


eases in abridgement of the functions | 


of vegetation. This hard crust also 
dries much more rapidly than would 
the same soil in good tilth ; it also ab- 


sorbs water more quickly and power- | 


fully than does the loose soil just be- 
neath it, which hence parts more rea- 
dily with its contained moisture, and 
which by reason of atmospherie influ 
ences, is quickly evaporated, harden- 


ing the surface and increasing the de- | 


posit of alkali there, and which is es- 
aecially injurious to all surface rooting 
plants, which are chiefly annuals. 

In British India, the government, 


after spending «enormous sums to get 
water on the land, have been for some 


time confronted with the problem as | 


to how to economically dispose of the 
surplus, and thus relieve the soil of the 
accumulated alkali that has in some 


cases rendered it unfit for cultivation, | 
For the intense cultures of the hor- 


ticulturist, irrigation by means of a 
system of under ground ptpes would 
seem to commend itself. It is much 


practiced in California, and is known | 


| irrigation, 


| 


| 


“ Asbestine”’ 


as tke system of sub- 
Its merits are that it is 
economical of water, it holds in check 
the rise of the alkali, because the sur- 
face soil never leaks, (no water com- 
ing to the surface) and it has a power- 
ful influence in inducing tne roots of 
plants to go down deep beyond the vi- 


cissitudes of climate. 


At this elevation surface evapora- 
tion is rapid, water is quickly dissi- 
pated, and partly for this reason we 
believe that sub-irrigation offers posi- 
tive advantages to the horticulturist, 
especially in the cultivation of land 
whose inclination forbids profitable 


| surface watering. 


In Italy the flayor of fruits is said to 
be inferior when grown by means of 
irrigation, and the seeds of vegetables 
are said to deteriorate to such an ex- 
tent as torender arecourse to foreign 
sources a necessity, and that this may 
be true in this state we have soine rea- 


_son to believe, from a recent report of 


| analysis. 


the chemist of the department of agri- 


| culture in regard to the wheats of Col- 
| orado, which shows them to have lost 


in weight, in nitrogen, in ash and al- 
buminoids, as compared with former 
The deterioration of the 


| seed in these important elements may, 


_as Professor Blount suggests, be due 


to untoward seasons, but it it may also 
be due to soil deterioration, for as a 
rule we have as yet but skinimed the 
surface of our soils, leaving untouched 


/awealth of plant food, to be made 


available by deep and_ thorough 


tillage. 


To assure the complete development 
of the plants we grow we must have in 


the soil the elements nec.ssary to that 


_end, for certainly the waters of irri- 


Light, 
moderate 


gation do not contain them. 
heat, a dry soil, with a 
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growth, are all esseatial to superior 
flavor in table fruits, and this desira- 
ble end it isin our power to attain, by 
surrounding our plants with condi- 
tions favorable to flavor, and the ma- 
turation of the seed. 

Crops that succeed on alkaline soils 
are of root crops, beets, carrots, pars- 
nips, turnips, and cabbage. 

The cultivation of table fruits is not 
materially interfered with by the 
presence of a moderate amount of al- 
Kali, providing always that the water 
table has been lowered by proper un- 
der drainage. 

It is a noteworthy fact that apple 
trees on the most alkalied land on the 
college farm are those that carried the 
most fruit for the past two seasons. 
This circumstance was also noticed by 
Mr. McClelland on his own fruit farm. 
Ido not from this wish it to beinferred 
that I reeommend such soils as_ being 
best for the culture of table fruits, but 


merely record the fact above noted, 
that the presence of the neutral alka- 
line salts are not inimiral to the suc- 
cessful culture of the larger table 
fruits. 

With the positive assurance of sun- 
shine and water, the horticulturist of 
this state is placed at an immense ad- 
vantage over his eastern co-laborer, 
and can flatter himself upon a certain- 
ty of success, providing that in his 
management of such plants as makea 
definite annual growth (as the apple) 
be observes the cardinal principle that 
such growth should be moderate in 
amount, and thoroughly ripened; the 
dry air for which our country is pro- 
verbial inducing (if we withold water 
at the root at the proper time) an in- 
spissated condition of the sap, which 
enables plants to withstand success- 
fully the rigors of climate, and which 
induces in all cases the formation of 
blossom and of fruit. 
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The grasses are without doubt the 
most important order of the vegetable 
kingdom, and probably the most 
naturai one, that botanists have con- 
trived. <A _ technical kncewledge of 
them is, however, difficult of acquire- 
ment, because of the similarity of 
structure of both genera and species ; 
the differences being sought for in the 
smaller details, and which are made 
visible to us only by means of the mi- 
croscope. 

Their babits are familiar to most of 
as, as are the various and important 
uses of the seeds of wheat, oats, rice 
rye, barley and maize. The various 
genera and species are remarkable, too, 
in not exhibiting in any one case poi- 
sonous properties, but on the contrary 
are, in almost a}l cases, wholesome and 
nutritious, especially the seeds, in va- 
rying proportions, and in the stem, 


ton, we find a no less remarkable uni- | 


formity of nature. All the grasses con- 
tain, in a greater or less degree, ac- 
cording to the species, a sugary mucil- 
age; the creeping roots, too, are gener- 
ally mucilaginous and demulcent; 
but they are especially valuable in 
holding the banks of streams and irri- 
gating ditches, and for binding the 
shifting sands of the sea coast. 

The day is coming when much of 


these plains will be seeded to the more | 


useful grasses, either for permanent | 


pasturage or to be used as a change 
crop in some regular rotation, and 
such species as now hold possession 
will either become extinct or will be 
found only in public or private herb- 
ariwms. 

But few cf the native grasses are 
able to endure the contact of civiliza- 
tion ; moreover but a few of thera pro- 
duce a sufficient weight of stem and 
foliage to warrant their retention in 
any system of soil culture, and many 
of them are (especially the native blue 
grass, agropyram glacum) impatient 
of continued irrigation. There are, 
however, a few species that would 
seem worthy of trial, as Andropogon 
furcatus, known as blue stem on the 
piains, Panicum virgatum, and ama- 
rum, especially the former, and Chrys- 
opogon untans, commonly called 
sorghum grass, Muhlenbergia Glom- 
erata and comata are worthy of 
trial; these grasses are not impatient 
of irrigation, asis very well known. 

No doubt there are other indigenuu- 
ous grasses possessing merit, and that 
are at least worthy of trial, and with 


| this object in view we haye collected 


seeds of those most promising for trial 
under cultivation. 

Of cultivated grasses the only spe- 
cies sown to any extentin this state is 
timothy. It yields an extraordinary 
growth with irrigation, especially far 
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up in the Rocky mountains, where the 
average temperature is lower than that 
of the plains. Native timothy is 
hardly less luxuriant, but as to how it 
would behave under repeated irriga- 
tions remains yet to be determined. 


Red-top has been sown toasmall ex- | 


tent in wet meadows, with the best re- | 


sults. It is a native, too, growing 
luxuriantly in moist meadows and 
along the streams in the mountain 
parks. The panicle of the natiye Red 
top is much thinner than that of the 
cultivated type, and of a somewhat 
graceful and drooping habit. 

June grass, Poa pratensis, is also na- 
tive to the Rocky mountains. It is 
found only at high altitudes and in 
much dryer places than Red-top, its 
habit of deep rooting enabling it to 
withstand extremes of drought better 
than some other species. 

The White Bent, Agrostis alba, is 
nearly as plentiful as Red-top, but 
with less luxuriance of stem and leaf; 
the pavicle ranging in color from light 
green to purplish brown. 

The above grasses being native here, 
are perfectly at home, and seem in a 
grealer measure to meet the wants of 
stockmen than do any other grasses 
that baye as yet been tried. 

Other cultivated gaasses that are es- 
pecially worthy of trial on a larger 
scale than comes within our province, 
are the Meadow Foxtail, one of the 
earliest to commence growth as well 
as to flower. Like other Foxtail 
grasses, it prefers moist situations, and 
is valuable for early pasture. Its seeds 
are light, averaging about five pounds 
to the bushel. 

Tall Oat grass is among the earliest 
of all the cultivated grasses to grow in 
the spring; it roots very deeply, starts 
growth quickly after being cut and is 
adapted to thin soils and dry situa- 


_and productive. 


ations. It seems to succeed admira- 
bly in Kansas and the southwest, and 
certainly made an excellent showing 
the past season al: this place. 


Taller Fescue, Festuca elatior, also 
gives evidence of value as a pasture or 
meadow grass. Nearly all the Fescue 
grasses grow in tussocks, are nutri- 
tious and are much relished by stock. 


Meadow Fescue resemble the above. 
It isof vigorous growth, yielding an 
abundance of nutritious stems and 
leayes. 

English Rye grass proved to be early 
Its growth is dense, 
and isapparently hardy. 

Italian Rye grass growing alongside 
the above winter-killed badly. 

Orehard grass ought to be one of 
the best for the northwest, especially 
in its ability to resist drought. It had 
but one irrigation this season, yet 
withal its appearance attests its merit. 

For light, thin soils, on dry hill 
sides, the bunch grasses,as red Fescue, 
and the forms of Festuca ovina should 
succeed. especially when helped out 
by irrigation. 

My notes on the cultivated grasses 
are tabulated in table 5, which shows 
their height in inches at certain dates 
during the growing season, how they 
wintered, when they bloomed, with 
some remarks on their general appear- 
ance, and value. None of the grass 
plats were irrigated until after they 
were cut; each plat had had, however 
a liberal top dressing of sheep manure 
which he[ped their growth amazingly. 

In regard to the best lawn grasses 
for Colorado, we will say that where 
ground has much of a slope it is best to 
sow white clover or red top, in suffi- 
cient quantity to cover the ground 
quickly with a thick sward, andif the 
soil is fairly fertile, its mechanical con- 
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dition good and the seed is sown early, 
a good growth may be expected before 
irrigation becomes necessary. <A little 
blue grass might be sown at the same 


sion, no matter what grass has been 
sown. It makes the very best of 
lawns; itis, however, much more dif- 
ficult to cut with a lawn mower than 


ime. It will ultimately take posses- | either clover or Red-top. 
TABLE NO. 5---GRASSES. 
evifee|fi==|f=e| 
eae ea ex 
Ug 0g 13g |0e 
SS) ols 
cf) et one: 
me] | sel 
Sy _ ~ = 
C1R|2/& a 
Name. i slols Remarks. 
P| Se] = 
BI <|<]@ 
| co] bo] 
S|SlSpe 
Mall mreadow |Oat) Orass:i..c..0+.-csesen spe -7 6|12,19/36] Flowered June 22nd. 
OR CMA oece carnceccuiveseccrestesaeniences,escissv one 2} 9\11/20] Flowered June 20th. 
MP AUIS GUC ice esenersccvcccecl-ceesces snceseecesens 4) 911/22} Flowered June 20th. 
Wie aid OWaEICSCULGH ac.cecccicseseestk vececsssisseees 5| 9)14/21] Flowered June 23rd. 
VAT ENC SCUCS ae enec'setcas cessesiabete sean lacussaes 1| 3| 5| 5| Flowered July 1st. 
CEC MIN CMD elibr. vsseess cae cseerescseeces se cevse 2 4| 5| 9| In flower July 2nd, good lawn grass. 
MCA Owwans Olilite ae cmececcwestecssotsconse ences 4, 913/16} In flower June 30th. 
WER OWE EO Xtal i cSeccssocessesticsesecsaccnvess 5} 9)11]171 In flower June 1st. 
een iuckayn Ble ie. .cecordsenescocciesces cons ......| 38) 810/16) Bloomed July 1st, for lawns or pasture. 
IBATHSGINS MeM Ruy Cease ceseiesicss sssecsseveceseesiccons cess 5/10 .14|16] Bloomed June 22nd. 
W Glue OE ikecencboc ecomsanao duocosaco tea cons Scene 3) 6 9}16| Bloomed July 6th. 
Waltttioe Glo Vierersnasmecmacecesss)scesecosciesc eves se 5) 4 6/10) Bloomed May 30th. 
FEVCORGLO Vie tics nace ccnescceeencaees sdnacecsasenses se 10 15}17] Bloomed May 30th. 
PAU SIKCiaencens caasedesdssesectececcs veaecorsomeseesess 3} 4 6/10} Bloomed May 30th. 
PRO AN Poe secs cess je accosuedees vocsteasesccsseseseesees 4/12 22/28) Bloomed June 20th, 
SCIELO UM or oeceas seaccnicisdeuceletenesacdecs sectastcss 2} 7,12/23) Bloomed June 12th. 
HVC T) swe sucasacshseaieecessecmentnaccree sence: 3, 6 9/12) Bloomed July 8rd, excellent for lawns. 
IPMN OUI sc scove-cctocienseessdeseseosas[ocnecscose ses 3) 7 9)13) Bloomed July 9th, a meadow grass. 
FAI SAMI scien ewvess clestccoeseise sees aeteess steer '...|..., 1] 2} Bloomed August 24th. 
Sheep’s Fescue 2) 3 4! 4) In bloom May 24th. 
elimede GStrnecemtredeneess sone rsomeeee cere lls 710 


Annual of little value. 
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That considerable apathy is shown 


by farmers and townspeople alike in | 


this state on the weed question cannot 
fora moment be doubted by anyone 


who has seen much of its agriculture | 


or horticulture. 


With the progress of agriculture the | 
use of water has of course been a nec- | 
essity, and this with our climate has | 
rendered a proper appreciation of the | 
_ structive enough for the time it has 


subject, with a view to their extermin- 
ation seem like arming oneself agaiust 
a sea of troubles. 

It is but a question of time for the 
worst weed pests of the older states to 
be introduced, and when here they are 
very likely to stay, for Colorado is a per 
fect paradise to them. 

Fortunately, weeds are only particu- 
larly destructive on irrigated lands, 
the plains are too dry, the soil bakes 
too much for the running weeds to ob- 
tain much foothold; our weeds, too, 


are many of them annuals, and hence | 


are more easily kept in subjection than 
those that are perennial, and which 
have underground stems. All plants 
are endowed with means more or less 


effective for their reproduction ; such | 


as possess, superior growth of root and 
top, seed early and freely, or perhaps 
possess some especial contrivance for 


tains 


the soil and smother out those less 


well endowed by nature. 


The poverty weed, so well known to 
the farmers of this state, is a case in 
point; its vitality is such that we may 
compass the whole gamut of natural 
conditions and still itis at home, out- 
rivalling in tenacity the infamous 
pussley, whose home is at least that of 
two continents, and which, while de- 


been in the state, finds a period to its 
luxuriance in the cool nights of early 
summer aud fall. 


Another well Known plant in this 
state is the cat-tail (Zypha latipolia), 
which spreads every where, for the rea- 
son that its seeds are light as air, and 
are carried by the wind long distances; 
when they alight on aspot sufficiently 
moist they germinate, the abundant 
moisture furnishing the proper nidus 
to insure its continuance. 

The spread of fox-tail (Hordeum ju- 
batum) on the plains and in the moun- 
is something appalling; it 
stretches in broad patehes wherever 


| the conditions are favorable, and it is 


their dissemination, take possession of | 


rarely thit they are otherwise. The 
presence of this grass, and many oth- 
ers that are worthless under all eir- 
cumstances, urgently suggests the pro- 


priety of under draining, or open 
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ditches, to lower the water line, and 
thereby induce the better grasses to 
obtain a foothold. 
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There is a point in most plants eall- 
ed the collar, which is analogous toa 
similar point in vertebrate animals at 


| the base of the brain, and which if cut 


Some new species are continually be- 
ing introduced, and many old ones 
are rapidly extending their “domain | 
and increasing their giipon the soil | 
by reason of the many new farms -op- | 
ened up and the careless and profitless | 

| 
| 
| 


culture of old ones. Many have their 
seeds in the crops grown, and which 
are too often difficult to detect because 
of their resemblance to the grain sown; | 


their size, too, renders separation 
difficult. Proper regard then should 


be had to the purity of the seed sown, 
nothing short of this will save future 
trouble and expense. 


The practice of thin seeding so com- | 
mon in this state cannot be but a fruit- 
ful source of the almost innumerable 
host of weeds seen upon many | 
farms. Thin seeding is no doubt all 
right with good seed, and where the 
tand is tolerably clean and in good 
heart; and especially is it all right in 
countries where a farmer may sue his 
neighbor for neglect to destroy the 
weeds on his farm. We believe in | 
sowing heavy enough to Keep at least 
a fair proportion of the weeds in sub-_ 
jection or, if land becomes too foul for | 
profitable cultivation to put in clover, 
or some vigorous grass to smother 
them out. Next to this the best rem- 
edy is to ceaselessly cut them down, 
whether they are annua! or perennial, | 
and this cutting must be before seed- | 
ing; it mustalso be thorough and rad- 
ical or it will fall short of its purpose, | 


sO 


| their destruction. 


/important place in 


or injured at this point will insure 
Many plants when 
cut down atthe period of blooming 
have a sufficiency of nutriment in 
their leaves and stems to nerfect a crop 
of seeds. 


The vitality of the seeds of weeds is 
undoubtedly far in excess of those of 
cultivated plants because a weed is a 
natural product, and is constantly re- 
newing its vigor from seed, the pro- 
duction of which is its sole object ; so 
that theseeds of weeds have often been 
buried at depths far below the in- 
fluences that induce germination, and 
when ultimately brought to the sur- 
face, a crop of weeds was the result. 


The plant under cultivation is more 
or less remoyed from the natural, and 
hence surrounded by artificial condi- 
tions; it isin fact a product of the art 
of man, and hence necessarily con- 
forms to his wili in whateyer direction 
it has been developed by him, so long 
as he protects it from the conditions of 
natare. 


Weeds 
without 


not created however 
they occupy an 

medivine, they 
quickly clothe naked soils, and when 
turned under with the plow, orin their 
natural growth and decay, furnish a 
nidus for the mighty oak, and_ per- 
haps they have another use in that 
they force man to cultivate the soil if 
he would reap of its fruits. 


were 
purpose ; 
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The subject of forest tree planting 
does not as yet receive that attention 
at the hands of the people of this state 
which its importance demands. The 
people of the country at large, how- 
ever, are waking up to the necessity at 
least of using judiciously our present 
supply of tree growth. Some of the 
most serious economic questions this 
country has ever been called upou to 
consider are grouped under the com- 
prehensive head of forestry. The 
production of fuel and timber for the 
supply of the various industries of 
life is but one phase of the question. 
Another, and quite as important, is 
the connection between certain por- 
tions of the western forest area and a 
steady supply of water for the rivers 
by which irrigation is made possible, 
and still another is the possibility of 
danger from mountain torrents. 


To mould and shape publie opinion 
each individual who feels an interest 
in rural affairs, as well as agricultural 
organizations of every kind, have 
abundant opportunity for the per- 
formance of missionary work, in edu- 
cating public opinion up to a_ better 
appreciation of the positive an’ bene- 
ficial results accruing from the pres- 
ence of trees and shrubs on every 
farm whether large or small. 


It is true that the necessities of pio- 
neer farming warrant, to some extent, 
the lack of interest shown in‘ tree 
planting in Colorado, just} as wheat 
raising is tolerated by the same neces- 
sities, and, if we may be alluwed the 
digression here, this kind of farming 
is always productive of impover- 
ishment in every way, if long persist- 
ed in, because it impoverishes the soil, 
encourages the presence of weeds, de- 
teriorates the seed sown and repudi- 
ates the science of agriculture. Too 
many of us know no future; we live 
but to day, for the day and by the day; 
we want quick returns. The straw- 
berry is commendable because of this, 
but the apple is aslow jade. How- 
ever, time and the logie of nature will 
remedy this. 


Wherever civilization has obtained 
a foothold tree growth is a necessity, 
and contributes as much to its ad- 
vanvement as that of any other vatur- 
al product. From the cradle to the 


| graye, in all the industries and pur- 


suits of life, we are incessantly in- 
debted to trees. We do not believe 
that any ove now living will see for- 


| ests of trees on these plains, but we do 


believe that they will see groves of 
trees, plantings by the roadside, along 


the irrigating ditches, near the dwel- 
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ling and the barns on 
worthy of the name, as a protection 


against wind to man and _ beast, 
to orchards, and as a_ reme- 
dy for the dry winds that al- 


most annihilate one’s ardor for fruit 
growing. This state, withits varying 
elevations, is hardly equaled in the 
beauty and health-giving qualities of 
its climate, will always bein demand. 
Her soil is fertile, and capable, with 
irrigation, of producing as wide a 
range of agricultural products, when 
the conditions are properly under- 
stood, as the most favored of the 
states. In spots, it is true, the soil 
may be feeling the effect of some spe- 
cial and exhaustive cuJture, but still 
not beyond the reach of speedy recu- 
perationu. It is safe to say that by the 
planting of wind breaks along the 
irrigating ditches and wherever else 
such plantings might suggest them- 
selves, that the average crop of pro- 
duets of Coloiado farms would be 
measurably increased thereby. 


Fires are one of the most difficult | 


things to deal within the preserva 
tion of Our mountain tree growth, do- 


ing, itis estimated, a hundred times | 


as much damage as the axe. Many 


people do not think of the value of a | 
tree, and too frequently do not Gare | 


where a fire may end, so long as it 
| can usually buy them so much cheaper 


does not affect their own interest. 
Large numbers of saw mills are doing 
their dead)y work among the moun- 
tain forests, and the owners are not 


likely to be much hindered in their 


work by sentimental growlers about | 
the welfare of future generations, The | 
the 


Jumberman’s greatest sin is in 


damage he dves to such trees as are 


not of a commercial value, by leaving | 


every farm 


the ground strewn with such as are | 


often wantonly cut down, and which 
gives the incipient fire the headway 
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that ultinaately destroys the forest. 
The thinning of trees in a forest by 
the removal of such as are of mature 
growth is beneficial to the remainder, 
because every species of tree ata cer- 
tain age ceases to be profitable, and 
had better be removed that such as 
are younger may have a better chance. 

Any land that will produce good 
farm crops will grow good trees, and 
we shall succeed in producing hardy 


| trees only by practicing such culture 


as will induce an early formation of 


| the terminal bud, and by employing 


such kinds as make a definite an- 
nual growth. The Ailanthus fails 
because its growth appears to be in- 
definite and hence its tops are killed 
by the first frosts of autumn, 


The sowing of tree seeds where the 
plants are to remain is usually poor 
economy. An exception might be 
made, perhaps, in favor of the walnut 
and butternut, whose fruit is large and 
growth strong from the start. 


We recommend generally the sow- 
ing of seeds in frames, seed beds or 
nursery rows when they can receive 
proper care and attention during their 
infaney. At the same time we think 
that the average farmer would not be 
likely to meet wifh much success in 
his efforts to raise his own trees. He 


from the nurserymen, who possess 
the necessary skill and appliances to 
insure success. 

The soil should be such as_ will not 
bake; it should bein a good state of 
fertility and tilth, be free as possible 
of weeds and the seed fresh. The seed 
is best sown in rows about nine inches 
apart, that weeding and cultivation 
may be properly and seasonably at- 
tended to. The fruit of most nut trees 
are best sown inthe fall, as are also 
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the seeds of the ash, the horn bean, 
the pear, locust, plum, peach, apple | 
and some of the maples, in order that | 
they may get a good freezing, which 
insures their vegetating the follow- 
Ing spring. 

The white and searlet maples, black 
birch and the elms ripen their seeds | 
in early summer, and should be sown 
as soon as gathered. 


Seeds sown in the fall should be 
covered with a mulch to Keep the soil 
from heaving and to prevent their | 
drying out. The use of lath screens 
are always helpful in this climate to | 
shade from the hot sun. Two to three | 
years old is about the age at which 
they are transplanted for forest pur- 
poses. If grown for ornamental pur- 
poses, the nurseryman_ transplants 
them every two or three years, and if 
handled in this way they may be 
transplanted in any climate when fif- 
teen to twenty feet high. 

Tho soft wooded kinds may also be 
propagated from cuttings. They 
make the poorest quality of timber. 
It is nature’s axiom that whatever is | 
rapid in growth is rapid indecay. The 
trees of softer texture, however, whose 
fiber is susceptible of being reduced to 
pulp and rolled into paper or conver t- 
ed into the manifold uses to which 
wood pulp is applied may prove as val- 
uable to this and future generations 
as the oak has beep to the past. | 

The ash, catalpa and tulip tree | 


/can they 


should be sown thickly to insure a 
crop, as much of the seed is imper- 
fect. 

The birches, alders, mulberry, catal- | 
pa and platanus are best sown in the | 
spring. 


| 

Evergreens are the most valuable | 
trees for shelter and ornament but are | 
much more difficult to obtain from 
seed than any other class of trees. Nor 


grown as profitably for 
timber, even in the most favored sec- 
tions of the country, as deciduous 


| kinds, 


The beds in which the seeds are 
sown should be covered with Jath 
screen and the position as sheltered as 
possible from the sun and drying 
winds. The first few months, until 
the formation of the terminal bud, is 
their most critical time. A close con- 
fined atmosphere with too much water 
will cause the young seedlings to dis- 


appear in twenty-four hours. We pro- 
tect the young seedlings in winter 


with a mulch of leaves or pine needtes 
retaining the screens overhead. We 
transplant after two years in the seed 
bed although strong growing pines, 


| like the Austrian Seotch and Red, are 


often fitin one year. The Junipers, 
Yews and some pines will bot as a 
rule yegetate until the second year. 
The seeds of some kinds, as the 
Scotch Austrian and piteh pines, re- 
tain their vitality, if kept in a cool, 
dry place, for years, while the silver 
firs quickly lose their vitality if not 
speedily consigned to mother earth. 
The best time to transplant ever- 
greens is still a debatab!e question by 
people who prefer to discuss a theo1y 
to putting it into practice. Ever- 
greens nave their periods of growth 
and rest, as do other plants, and un- 
der certain favoring conditions may 
be removed when in full growth, but 
the dormant season is the one most 
likely to favor success under ordinary 
circumstances. We have been equally 
successful in October and May in re- 
moving the mountain evergreens, pay- 


_ing particular attention to thesacking 


ot the roots and making sure that the 
latter do not dry. 


The majority of evergreens may be 
propagated from ripe wood cuttings or 
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from cuttings of the young growing 
wood, the Jatter being the more diffi- 
eult operation. The cutting is best 
taken with a little of the two-year-old 
wood attached. 


The cuttings are set out in cold 
frames in a shady place, well watered, 
and so remain until spring; no sun 
must get at them until they are rooted, 
for if the leaves ure once excited into 
growth no root formation can occur 
afterwards The formation of roots 
oceurs ata lower temperature than 
would be sufficient for the growth of 
leaves and success will hinge on our 
suecess in maintaining a cool atmos- 
phere until the emission of roots has 
taken place. Evergreens may be pro- 
pagated from cutting of the current 
season’s growth while yet green if one 
has control of bottom heat such as that 
given by a hot bed we have been sue 


cessful the past season in rooting a fair 
proportion of red and silver spruce in 
this way. The following shrubs are 
in every way admirable for Colorado : 


COMMON NAME. SCIENTIFIC NAME. 
Sweet Shrub...............,..Calycanthus floridus 


Button Bush......... Cephalanthus occidentalis 
Sweet Pepper Bush.............. Clethra almfolia 
Bladder Senna........ nOODo0d Colutea arborescens 
GoldenMBelrtss secs es. ss 02: Forsythia viridissima 
WARICeMAI CHGS. <tc ccccscseresees .Hibiseus syriacus 


Hydrangea. Hydrangea paniculata grandiflora 
Snowberry, red....Symphoriocarpus vulgaris 


RMON Allies. belewes haseoeace .. Viburnum opulus 
Spiraea...Spiraea billiardi, and other varieties 
Lilae, purple and white...... Syringa vulgaris 
Privert..... baie er tapaeute .-Ligustrum amurense 
Honeysuckle......... Reeser? Lonicera grandiflora 
Mock Orange........ ...Philadelphus coronarius 
Currant...... B Anodectog: RetaREEE Ee ....Ribes floridum 
Wieiceliars. sc esceue ses alaeeaneienae ts Weigelia rosea 


The annexed list of trees are grow 
ing op the college grounds. There are 
many others under trial but it will 
take another season to enable us to 
pass judgment on them: 
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TABLE NO. 6—DECIDUOUS TREES FOR COLORADO. 


SCIENTIFIC NAME. COMMON NAME. REMARKS. 
| ——- —— — 

Quereus rubra PaNEG Oak cececcaeee) «= ‘Hardy, a good grower, timber inferior. 

—— Juglans’ Cinerea.........-... Butternut:............: Vigorous grower, hardy and desirable. 

Pa UP IANS MISTAsecwecsaceass0s .|Black Walnut....... Vigorous grower, hardy and desirable. 

_-~Fraximus Americana...... White Ashe css. Vigorous grower, hardy and desirable, 
sraxXaMUs vinidiss....--..---|areen Aish-’........... Small tree desirable ror moist places. 
Castanea vesca... American Chestnut) A valuable tree, hardly and desirable. 
18% SHLD aap coe coooceocee Black Birch.......... Desirable, hardy, wood excellent. 
Acer dasycarpum ...|White Maple........ |Rapid grower, timber desirable. 
INCE TUDEU Mess. .cc.ssesos Red Maple............ ‘Rapid grower, hardy, timber inferior. 
Prunus serotina.............. Black Cherry........ Medium grower, hardy, wood desirable. 

' Ulmus Americana.......... White. Elm........... ‘In every way adesirable tree. 
Ulmus campestris.......... suo lis neni lings... «2: Ornamental and desirable. 
Berberis vulgars.. Common Barberry.|A good hedge plant. 
Berberis canadensis........, Am. Barberry....... ‘A good hedge plant. 
Carpinus Americana...... Hlorn beamss......a.-- Tree small, hardy, and we think, desirable. 
Alnus glutinosa. ............ Common Alder...... (Growth rapid, tree hardy and desirable. 
IMVOT US MEUM Aeeranesiiavavon!tare White Mulberry.... Medium size, hardy and may prove desirable. 
Rhamnus catharticus...... Buckthounierrc. tc... A valuable hedge plant. 
Shepherdia argentea....... Buffalo Berry........ Tree small hardy and desirable. 
Cornus Siberica.......s0s-s<| WOSWOO cr eccesnccevs: Tree small, hardy and desirable. 
Betullamlemtaesecscts-cssesces weet Black Bireh/Graceful habit, hardy and desirable. 


..../Siberian Pea Tree..|A small tree, hardy and desirable. 
‘(Box tbldere in... .s..6s An excellent shade tree. 


Caragana Siberica... 
Acer negundo 


Gleditsenia triacantho . Honey Locust.......,An excellent hedge plant. 

Elaegnus hortensis......... Wrailde@livie:sss-.--.-. A small tres, desirable. 

Pyrus ancuparia............ Mountain Ash....... Medium size, hardy and ornamental. 

IB yCUSTPUDENS: \ecensse cece Mountain Ash....... Medium size, hardy and ornamental. 

Populus Riga 39........-... Russian....... Sob OobANE Res sconpanbescenieo BeEsAbapceiny eanosooes oc cocodd voonoo cop Oscco0ec: 
Populus lanrifolia......... ‘Russi 

Populus inverta.............]R 

Populus 115 versueli.. 


Populus Riga 31........ 


Populus Riga 122... ..| Russian 


Populus certevensis........ /Russian 

Populus Riga, 40... <...c.ss | Russian 
} 

Populus Riga DAS eeoeus eos {ussian | 

Salix PACU Seeenecesseiiceect |Russian................,/Common to northern Europe. 
Salix laurifolia erie suioweas' WRAISSTANGecesseses cues se A beautiful, small sized tree. 
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THE ORCHARD. 


There are two small orchards on the 
college farm. One has a northern as- 
pect with a good atmospheric drainage, 
the soil of which is a loose, gravelly 
loam which does not bake much after 
irrigating. The second is planted on 
more adhesive soil, nearly level, with 
wind breaks on the west and north- 
west of cottonwoods and honey locust. 
Many of the first plantings in both or- 
chards have winter killed, notably so 
in the latter, and of the Tallman Sweet 
variety ; the vacancies are now filled 
with varieties of greater merit. 

The varieties of bearing size that are 
uninjured are the Duchess, Whitneys 
No. 20, Red Astrakhan, Brier Sweet, 
and Ben Davis and are fine symetri- 
eal specimens of their Kinds. Both 
orchards contain 622 trees, of ninety- 
five varieties, all of which arein ex- 


cellent condition to winter safely and 
ought te carry considerable fruit next | 


season. 

They wereirrigated three times, and 
mulched the first season. The general 
treatment, and planting of many var- 
ietias, baving for its purpose the de- 
termining as to what methods of cul- 


ture and selection of kinds, will give | 


us trees that are hardy, vigorous and 
productive, taking into consideration 
ail the circumstanees under 
they are grown. 


| practice, orchards will 
which | 


The Russian varieties, procured of 
Prof. Budd, of the Iowa Agricultural 
college, have done finely ; when plant- 
ed they were somewhat crooked and 
misshapen, but the past season they 
have made an excellent growth, and 
are certainly as clean and symetrical 
trees as could be desired. 

But very little has been done in the 
west in raising apple seedlings from 
fruit matured here. Seeds of seven 
varieties were sown last spring, a few 
came up this summer, and no doubt 
many more will come up next spring. 
a record will be kept of the percentage 
and parentage of all seediings. No 
doubt many valuable varieties may be 
produced in this way, the products of 
kinds bred for successive generations 
in one line and inured to the condi- 
tions under which they are originated. 

The history of all fruit cultureshows 
that the more good fruit people have 
the more they want, and fruit of good 
quality, invariably brings good prices. 

All the northwestern states have 


_bad, and are still having, many diffi- 


culties to overcome in the culture of 
the larger fruits, and our own state 
has hers, but, once the conditions 
which are the price of fruit culture in 
this state are understeod and put in 
then, we be- 
lieve, be abundant and incorporated 
into the husbandry of the state. Our 
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own methods of culture, or lack of it, 
has nearly as much to do with our 
success, or failure, as the climate. 
Much of the tree stock that is lost in 
the hands of the farming community 
must, we think, be attributed to care- 
less planting, and lack of care for the 
first two or three year. Nothing 
seems more difficult for some people 
to appreciate than that trees, and 
plants generally, need rather more 
care, and attention to the smaller de- 
tails, than is necessary in the practice 
of the rougher arts of the field. 

The modern apple tree is more or 
jess an artificial product, surrounded 
as it isin this state by conditions to 
which it is unacustomed, it is not to 
be wondered at that it should succumb 
if even its primary needs are ignored. 

The obstacles to the culture of the 
apple in this state are, alteraations of 
temperature, over-heating of the soil, 
high winds and the injudicious use of 
water. We cannot control the tem- 
perature of the air, but we can produce 
trees that will be proof against it. 
The over-heating of the soil we may 
get over by the use of mulch when the 
trees are young, and when in the bear- 
ing state we may seed to buckwheat 
or to clover, leaving the prunings on 
the ground asa mulch. The 
winds we may mitigate by the use of 


wind breaks of the crab apple; and | 


the application of water is entirely in 
our own hands to use as judgment 
may direct, A mulch, however, has no 
influence in restraining the buds from 
bursting into leaf; our mulch merely 
affects the roots, Keeping them cool 
and moist, the tops are often in the 
atmosphere of early summer, and 
hence will commence growth in con- 


that already stored up for future use 
in the buds and stems. 


high | 


In regard to varieties, we are most 
likely to succeed only with the most 
hardy sorts of Siverian crabs and their 
crosses, Russian apples, and perhaps 
some few other sorts, that come near 
these in their leading characteristics. 
Varieties that do not start growth too 
early in spring, and whose wood has 
been thoroughly matured will often 
pass the winter unharmed, even 
though they are not thoroughly hardy. 
We prefer trees grown in this climate 
or one as nearly similar as_ possible, 
but if obliged to take them from one 
radically different would endeavor to 
obtain such as were grown under con- 
ditions favorable to perfect foliage and 
ripening of the wood. Low-headed 
trees are the safest for the plains, they 
are self-protecting, and ina measure 
prevent the trunk from becoming over- 
heated in early spring and inducing 
an early rise of the sap. 

Whether they should be planted 
much deeper than in the nursery will 
depend on the character of the soil 
and sub-soil. 

In regard to pruning, 
unsafe to prune much as_ vitality 
is often impaired by it. Cotton woods 
that have been pollarded in this state 
very frequently decay where they have 
been cut over. Pruning the tops to 
let in light and air is common enough 
and beneficial it: moist equable climate 
but the character of our climates ren- 
ders that unnecessaly. 

Plant none but healthy, vigorous 
trees, two or tbree years old, and by 
mulching them the first season and 
otherwise attending to their needs, 
enough fruit may be raised by every 
farmer for his own use, and thatis a 


we deem it 


_cousiderable item. 
sequence; drawing food supplies from | 


Trees and plants generally start into 
vigorous growth in proportion as they 
are healthy and vigorous, and that the 
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proper conditions of moisture and 
plant food are available when the 
plant needs them. Trees planted in 
tilled land, and the weeds allowed to 
grow and take possession, are placed 
ata great disadvantage; they cannot 
make a vigorous growth, for reasons 


that must be apparent, an@ chief of | 


these in this vlimate is that the mois- 
ture and plant food, that should be the 
portion of the plant cultivated, is 
pumped from the soil by the weeds 
and grasses which are always greater 
scavengers than young trees with but 
few feeding roots. 


SMALL FRUITS. 

Straw berrries.—The varieties in the 
appended list were planted in the 
spring of 1884, in rows three feet 
apart, and received the usual atten: 
tion during tbe growing season. In 


the fall they were mulehed, which 
was allowed to remain until the 
fruiting season was over. 


In the table we have grouped our 
notes gathered during the year, com- 
prising the date of flowering of each 
kind, the date on which the first ripe 
fruit appeared, the number of fruit 
stalks to each plantand the average 


number of berries per stalk, with | 


some notes as to how each variety be- 
haved during the season. Many of 


the kinds need further trial, when 
possibly age and the superior quality 
of the soil would improve their stand- 
ing. Our statistics say that the fol- 
lowing kinds were the most profita- 
ble: James Vick, Manchester, Hart’s 
Minnesota, Crescent Seedling, Indi- 
ana, Black Defiance, Jucunda and 
Bidwell. The habit common to some 
varieties of setting a great many 
more berries than they can mature is 
not so much of an objection in Colora- 
do as itis in places where irrigation is 
not practiced, for if the soil is rich 
enough and the plants possess the 
vigor to respond to the stimulus af- 
forded them, they will certainly not 
fall far short of maturing such fruit 
as they may set. The best flavored 
berries were Jenning’s White, Golden 
Queen, Chas. Downing, Gypsy, Ken- 
tucky, Manchester and Mt. Vernon. 
The iatest kinds were Memphis, Late 
Kentucky, Cornelia, Vineland Seed- 
ling and Emioa, The earliest were 
Crescent Seedling, Crystal City, 
Phelp’s Seedling, Nigh’s Superb, 
Piper’s Seedling and Bidwell. The 
varieties that rusted badly were the 


Wilson and Sharpless; the weak 
growers Jennings’ White, Golden 


Queen and some others were slightly 
affected. 
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TABLE NO. 7—STRAWBERRIES. 


Pssite\iz, Va Mite 
l\S5ia]° ° < 
4/Slo| & |S 
is) x) = a Ide 
Wedel 
islel = |° 
g\al2) g |s 
(= Kew — |* 
zle/8) F |g 
SS aiiias (bs 
els) & |e 
Variety. :|Slo] & io Remarks. 
a cS] ro) 
o|s =] = 
Hf eal) Se Ss 
5 lWe4p 8 = 
: (| : la 
- ix) . = 
ileal i | 
2 |ee| : 
2 altee le | 
oilisivea = 
ey) ae 
Bidwell \ Pact. Biroats ..|10|10]31]2 to 3) 6|Foliage good, productive and desirable. 
Black Defiance, H........... 10)15|36]2 to 3\10) Foliage abundant, dark green near the ground. 
Bice Bobs Er iecs:-s.seetesses .|12}15)32}1 to 2)10) Foliage large, not productive, fruit poor. 
Cumberland Triumph, P 8}10|33]2 to 3) 7| Weak grower, fruit soft, not desirable. 
@eteway,o. Psi. s-cscese.<ceee 110 20|41}1 to 2) 4) Very late, needs further trial. 
Cornelia, Beet as, seeeeee| 8/15/38]2 to 3] 7|/ Foliage healthy, valuable for family use. 
Chas. Downing, Pee voeen .|10/12)33)2 to 4) 6| Foliage healthy, needs further trial. 
Champion, (Pi....:: ba webesses 10|10/31|1 to 2} 6) An ironelad berry, very productive. 
Crescent Seedling, P........| 6} 5/30/2 to 3) 5|/The most profitable of all varieties. 
Crystal City, H. 12 to 3) 9| Requires further trial. 
Daniel Boone, P..... 9}1 to 2) 4| Very late, fruit soft, a family berry. 
Endicott’s Seedling, H.....]10}12]33/2 to 3) 3]/Foliage goodi flavor fine, productive. 
EKmma, H........ appeebassoanene 16]27|42/1 to 2) 4|Foliage poor, flavor good, fruit knotty. 
Gipsy, Pe uasees oe oes seeeeseeeee/ LOJ10/31/1 to 2] 4) Foliage strong, not productive. 
Golden Queen, P............. 112/17|36)1 to 3) 5|Good grower, flavor good, early and productive. 
Great American, H......... 12/20/39 2 to 3) 7) Foliage weak but healthy, productive. 
Haddlestone Favorite, P..| 8/15'38.1 to 2} 4) Vigorous and productive. 
Hart’s Minnesota, H........ 12/15/34.1 to 3) 9| Very productive and desirable. 
Laatie oR, 181 Gocedancybadecemobtoc 12/18|37|1 to 3) 9|Profitable berry of medium quality. 
SMUICUM OF WE sevecscasinseneanss 10)14/35|2 to 3/10) Foliage weak, productive, flavor good. 
HEINE. WAS, lee ecosconsneqnecs 10/12/33/2 to 4/12| Vigorous, fruit firm, productive. 
Jersey Queen, P.............. 12]15)34|1 to 3} 4) Not productive. 
Kentucky, eliss..ss.-seceres -/10)20)41]1 to 2| 8) Very late, foliage good, desirable. 
Lenning’s White, H......... 10]15/36/1 to 4] 4|Weak grower, desirable for family use. 
IMIS TIONE tcsscccaeressseapeesss 14/29|37|1 to 4] 4|Poor foliage, not productive. 
Mam chester Pb eranc.ccecseeccs §]12/35]1 to 3/11] Very productive and desirable. 
Willis AYGieoGy ay 18 Aepaseccoeonend 12)13/32/L to 2} 5}Flavor good but not productive. 
Memphis Late, H............ 12}22}42/1 to 2} 6] Very late, strong grower. 
ELS DES Wipers beeccesceusees: 8/10/33|1 to 2) 7/Resembles the Crescent, not so produetive. 
MirsiGarttel de Eee rercscese 10)14/35|1 to 8} 5) Requires further trial. 
Piper’s Seedling, Fe eects 10/13)34/L to 2) 4)Strong grower but not productive. 
nels El aeassseie covesee steer 7|10/34]1 to 2|10| Vigorous grower, flavor inferior, 
Prince of Berries, H......... 10/14)35}1 to 2} 7| Foliage unhealthy, excellent flavor. 
Keaiysubnoliiee i lessseee. cea 10/10]31)3 to 4} 6/Strong grower, flavor agreeable. 
Russell?» Advanee........... 10}14)35]2 to 8) 9| Vigorous grower, fruit soft and near the ground. 
Senaca Queen, H............ .{10)}15]36]1 to 2] 9) Vigorous grower, "excellent fh ivor; for family use. 
mirampless, Eats. -s-cnc.sceese 12}15}34]1 to 3} 7/ Foliage unhealthy, not desirable. 
Vineland Seedling, H...... 12/21]40/1 to 2} 8| Late, strong foliage, fruit borne high, needs trial. 
N/T Cena 8 aeaccias cogeodeco abbico 10/12}33]2 to 3/10] Foliage unhealthy but produetive. 
Warren, H 8}10]33]1 to 2} 4] Weak grower, not desirable. 
Atlantic, H... 8]12/35]2 to 3] 6) Not desirable. 
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TURNIPS. 


Nineteen varieties, or so called vari- 
eties, of the turnip, were sown in 


drills three feet apart, the tops ulti- | 


mately vovering thespace between the 
rows. Two seeds were allowed to one 
inch of row, and were thinned after- 
wards to six inches apart for the large 
varieties and to four for the smaller 
kinds. The ground was in the best 
possible condition as regards fertility 
and mechanical condition. 

The turnip is divided into three 
classes : 

One is represented by the strap-leaf 
varieties, which are very rapid grow- 
ers, and are sown either very early in 
the season or very late. They are gen- 
erally delicate in flavor, but deficient 
in nutriment. 

The second, of which the Aberdeen 
and Yellowstone are typical, grow 
larger and keep better than the first. 
They are sown in this locality the last 
week in June. 

The third class is the rutabaga or 
Swede turnip. These are winter va- 
rieties. They need the whole season 
for their complete development, and 
are the most nutritious of turnips. 

Seedsmen have a long list of varie- 
ties, but experienced growers use but a 
few kinds. 

The following are the best of those 
tried: Of early kinds, Munich, Pur- 
ple Top Strap Leaf and Early Flat 
Duteh are the most desirable. The 
White Strap Leaf is but a form of the 
latter. 

Of intermediate kinds the Aber- 
deen, Yellowstone and Montmagny 
are the best. 


The White Norfolk, Cow Hern and 
Red Tankard are excellent for 
stock purposes, but when young are 
good for table use also. 

Among rutabagas the American 
Improyed is the best. The flesh is of 
good quality, solid and tender. 
Laing’s Improved is difficult to dis- 
tinguish from the above. 

White Swedeis a productive variety, 
but becomes *‘corkey’’ quicker than 
the American Improved. 

The turnip and the cabbage have 
been amazingly improved of Jate 
years. ‘The wide diversities of form 
and adaptibility acquired, with new 
endowments, has greatly extended 
their value, in better fitting them for 
a greater variety of soils and cireum- 
stances. Thus we have varieties that 
grow from the surface of the soil and 
others that bury themselves to their 
crowns. Some again grow quickly, 


while others need, in Colorado, near- 
ly the whole season to reach their full 
size, and all the varieties keep in pro- 
portion to the rapidity of their 
growth. The turnip will grow on al- 
most any Kind of soil, provided it is 
mellow. The soil, however, must not 
be too rich, or the tops will be large 
without a corresponding deyelop- 
ment of root. The black flea troubles 
these varieties some, bit if taken in 
time Is readily driven off. The Aphis 
has an affinity for the Brassica family, 
It was destructive this year to all va- 
rieties with light green foliage. We 


haye found liberal applications of 
salt beneficial in giving the plants in- 
creased vigor. 

The data noted during the season 
are arranged in the accompanying ta- 
ble: 
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TABLE NO. 8---TURNIPS. 


Variety. 


Improved American Purpletop............-.--00eseceesses coreeeees 
NGAI ZS WIA PHONE C scsdcessceccosseneiessscnoetioeecesses sonecenssiaanansess 
NGA Nite NOUN Ke itcncouassccuoscsrsledsess+ss cnoeeterelnslonncaes 
(Clo? JEIONS Rec conco asnoccs6o coeccocoy pzoncoee codocoseubpancoosd coenaposbene 
INIOIAL MNO Miygseee ces clersesseasicieccneeonaaeestlssecsle Sapo covcosdscn0dac 
Purpletop MUNniCa ss... cos secccoeccswerensinercnnesncennsscavensesieceast 
VIG) LDF oacchociencoouesibococoda beoncannsicoccacass eboaneeds cobScc coed 
MEVSEVA WANTS. .cnessesorlocasosesolarostccesveseresselnassssecsnniverenass 
TRG] SPAINTRATRC | cscasesco coodee Sousa v opogneba cAnognoduienontissoo oocadsondonH 
Leva eyed noo lio JRTTH EEN OBS eccnennan ptogdeooe cocuococe Paesdeeod ococecoca soSecc 
IEVAMUNC YAS OWCC Ce tectacciescoascasiccesrcowsliccvsstos as sviseea@ecneiancese 
Walling Ze ee Ne secenccaes coon sea00 cHecadbon acodercopenod6 25500000000 
Tears log oy SWB 0) IDEN anccon caoaadsen conde ooucbonoeneedaaaccoDcoobo0 denooR 
TinnnypyRo yy xsl RETO 7 ong5acecs coaanaccana Gaqa0odos05 hodangded ¢o9s8 oososoace 
Vai LRG EN Gecpeasicodadgs nossootdeduaoad nncu0n NeBdeeAD: coecosCeaedoanC 
Bashy sWabite Strap Weal, .c:.cc.soc:sens-cesssonssie'es «ce veomaeesiuinns 
Barly, Waiter late Dutelinice.cssscnecnorersiresscq-socceeueenmaiesse 
Wihuter Garden mS tone..cc.cc.-cnecesivcceseissees aes sceas Sulesewigstecss ss 
WWWaltied Sie SWVC CKiSmrenewerssicceceearcoscieccencecscs sss -cessstteuscccere 
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BEETS. 

Table No. 9 shows results with the 
beet; twelve varieties were grown on 
weli enriched, deeply — subsoiled 
ground. 

The seed pieces were sown two 
inches deep, allowing one piece to one 
inch of row; the rows were three feet 
apart. 

The beet is more at home on alkali 
soils than any other plant we grow; 
it attains mammoth proportions with 
irrigation—and by having the rows 
far enough apart to insure thorough 
working of the soil it quickly attains 
its growth. 

The really distinet varieties of this 
plant are but few. Bassano is the 


| earliest, but its flesh is light-colored 


and hence not attractiye ; its flesh is, 
however, tender and_ well-flavored. 
Egyptian Blood Turnip is a later var- 
1ety but of excellent color and quality. 


| Dewing’s Improved Blood Turnip is a 


a form of the latter and hardly to be 
distinguished from it. Long Smocth 
Red attains a mammoth size, but is 
not salable when the turnip varieties 
varieties are to be had. 


The beet is a gross feeder and henge 
Isat its best only in rich land. That 
it be tender it must be grown quickly 
and not sown too thickly in the row, 
nor delayed in marketing until it be- 
comes too large and tough. 


s. 


TABLE NO. 9—BEET 


Variety. 
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WelswE ower Gaydemniee.scsscesosesoseeesecssesiees..+-s seamen 20 ios 7, 36..2 | 1,040..20 
fen dersonys) bin Gap plemessecesmascessescceenecses ce eeeeneeee 22 91 16 | 31.3 | 1,141 
BASSO Osc vsar dais etectisse econ eee sete coutcectesso ce siciess otter 19 89 19 42..6 | 1,131..8 
Dyerrabaverts indy sonnel “PTET Dy sacocsacan soa co gedneodoE Bon ccsosecedae 20 90 17 22..1 | 1,020..7 
Byxtramlunn oe Warke HWediessravsecslecdcsc-cerce soucsss os00seeeeeeneer: 18 100 24 | 64..5 | 1,402..10 
hone: 31) ake BOO) ane castsesnccccceteececceten eschics cise o eee 20 100 OA | 67..10] 1,321..9 
Wark redsh ovin tiaitiess crccsrccesseosneesessrsesscsaocsenecemmeecenne 20 74 13 29..4 936..14 
Tales TBH Koyeyo) MME) cocce osodeo concocsepoccodeeabeeesobbe. connocaca 21 80 19 | 32 1,041 
Henderson’s Dwart Pineapple.-.....2...:..000. .scs0eeosssesseees 20 93 14 | 24..1 902..7 
Scoea asconcnde 20 91 16 15..3 900 
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PEAS. 

Our trial list of peas embraced thir- 
ty-one varieties. One hundred seeds 
of each kind were sown ip well en- 
riched soil, two inches deep and three 
inches apart; the rows were three feet 
apart, to facilitate horse cultivation. 
The varietiest hat produced the first 
edible pods were Cleveland Rural New 
Yorker and Henderson’s Improved 
Daniel O’Rourke. McLean’s Little 
Gem is nearly as early, dwarf prolific, 
and of excelleut quality. There are 
too many round, early varieties, earli- 
ness being their only commendation. 
The following kinds stand about equal 
in point of earliness, flavor and pro- 
ductiveness: First and Best, Lee’s 
Earliest, Hancock, Earliest of All, Ex- 
press and Maud 8. 


Of the late kinds the most produc- 
tive were Telegraph, Dwarf Champion 
of England, Hairs’ Dwarf Mammoth; 
Bliss Abundance, of excellent flavor ; 
Commander-in-Chief, quality very in- 
ferior; Horsford’s Garden Pea, of the 
best quality, and Telephone; Brown’s 
Dwarf Marrowfat is an American 
Marrowfat pea of inferior quality, but 
very productive; John Bull is an ad- 
mirable variety, alate, dwarf wrin- 
kled variety, of good flavor; Early 
Caracticus is identical with Daniel 
O’ Rourke. 


Peas, to be tender, must be grown 
rapidly, and this means that they 
must have the best of ground. The 
pea has a tendeney to degenerate if 
the best care is not given to the selee- 
tion of seed. By a careful selection of 
the earliest pods, and of those that are 
wrinkled most, an excellent strain 
can be secured that, will be sure to 
give satisfaction. Peas do not mix 
readily, so that new varieties can only 
be obtained by artificial crossing. 
Some varieties, as the Extra Karly 
Kent and Daniel O’Rourke, have 
many synonyms, the value of which 
depends on the care with which the 
seed was selected. 

The statistics shown in the table as 
to the relative productiveness of the 
different varieties planted would not 
fairly represent them at higher eleva- 
tions, for the reason that all varieties 
of the pea grow and bear fruit the 
whole season, especially if the pods 
are picked off regularly. On the 
plains this applies only in cool sum- 
mers; usually this plant behaves here 
as it does at lower elevations. The 
figures under each heading in the ta- 
ble show the average estimate in that 
particular, for the season, and condi- 
tions under which each variety was 
grown. Under that of quality we 
have graded the varieties from 0 to 10, 
which means perfect. 
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TABLE NO. 10—PEAS. 


Variety. 
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25 36 12 17 12 530 68 18 
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CABBAGE. 
Two hundred seeds of twenty-seven 


varieties of the cabbage were sown in | 
ground in hills, allowing 


the open 
four seeds to the bill; the plants were 
thinned to one when large enough, 
and the thinnings transplanted, for 
comparison. The land was in excel- 


lent condition, as regards fertility,but | 


its mechanical texture was too stiff. 
The cabbage loves a rather sandy 
loam, especially with irrigation, as it 
enables one to keep the soil sufficient- 


ly open around the stems of the plants | 


The es- 
good 


without much hand labor. 
sentials requisite to produce a 


crop of cabbage are good seed, to be | 


procured at almost any cost, a suitable 
soil and thorough cultivation. | 


Cabbage, potatoes and some other 
vegetables are much benefitted by 
deep and close cultivation as soon as 
they have taken root; iater on the 
cultivation must be more shallow, but 


they at all times like to have the soil | 


worked up close to the stem. 


Of early cabbages the earliest were 
the Jersey Wakefield, Early Ox Heart, 
Early Wyman, Sugar Loaf, Early 
Etampes. The latter variety has sev- 
eral synonyms. It is very early, but 
the head is soft. Cannon Ball and 
Wheeler’s Cocoanut are not aequisi- 
tions. Tourlaville, head conical, yel- 
low heart, of no especial merit. Muo- 
hawk Giant was very badly mixed 
with several other varieties. Catiajo- 
harie, an early sort, but badly adulter- 
ated with a worthless cauliflower. 

Of second early the best were Early 
Summer, Deep Head, Fottler’s Bruns- 
wick, a solid, sure header, and a good 
shipper; Winningstadt, a solid, con- 
ical head; Schweinfurt forms a very 
large head, but soft; Early Flat 
Dutch, an excellent variety when true 


/to type; Fiederkrant resembles the 
Winningstadt closely. 


Of late sorts the most desirable were 
Late Flat Dutch, very large heads, an 
admirable variety ; Stone Mason, of 
good quality heads of medium size, a 
good variety for family use; Large 
Late Berger needs considerable room, 
heads of large size, with many outer 
leaves; Marblehead Mammoth, a 
large growing variety, but not a sure 
header; American Drumhead Savoy 
is the product of a cross between the 
Drumbhead andthe Savoy; it is the 
best of the Savoy cabbages; the head 
is large, solid and of the best quality; 
| Savoy cabbages are in flavor and tex- 
ture much like the cauliflower; the 
leaves are wrinkled, heads solid and 


the quality is much improved by 
| freezing. 
| The Red Dutch is ‘an extremely 


hardy variety, slow to mature, but an 
| excellent Keeper, 


The value of the different varieties 
of garden vegetables depends largely 
on the care exercised in selecting only 
the best specimens of each kind to 
grow for seed, for to plant seeds un- 
true to type is always an unprofitab!e 
business. Every person who raises 
garden crops should each year select 
some of the best formed specimens of 
such kinds as they can profitably grow 
from seed. Vexation in sowing im- 
pure seed can only be avoided in this 
| way. 


| The insect enemies of the cabbage 
that are universally troublesome in 
Colorado are the black flea (Haltica 
Strigdata) and the Aphis. The first 
isreadily driven off. if taken in time, 
by an application of dry coil ashes. 
The Aphis is only destructive to late 
| cabbages, and then on quite poor land. 
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It is impossible to apply any remedy results. Cabbage should be planted 
that can reach the fly, because of the | only on land rich enough to keep them 
many hiding places among the leaves. doing their best at all times. 

We have used salt in liberal quanti- The following table gives statistics 
ties to plants affected, with the best | 1n detail: 


TABLE NO. 11—CABBAGE. 
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Warce Barly: York... so.seascacetevacsss cre dossunsecesscoshecseceusiecers | 100 12 90 | 22.7 | 123 
ROME AVAL Gree cose ccc cvceeen otoaaceaat coswaesacesssselt cs aeeeetoae anime seat 100 55 78 13220 e039 
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Marlivy sDirumiilh ead 25 eecceeec aves ccseseees see sscessisecevseessceeeesaesce ae 100 57 71 18..4 | 130 
Wahteelers) 'CoGOaN Uitsccescccseseswesceuiseseos ness cies seceecemeeeeeeeees 100 61 84 122128 
SHON Siva iby ety (A) UTI (IF eo ascepodbdn poqdde sodeSocaEeEdicd coccc: <coSaSUeS | 100 79 84 12.1 | 130 
GAMING MUB ail ks Sins. coetoconcesat cos sees access Hose ssees seeds ecceecmteeeiscrecs 100 68 72 18:2) |" 120 
WOERVErS IB UNSW ly eeo ace cewnee oe ooecr se otros aeaeeveos< eter eaeteee 100 61 89 AD || 122 
UOMO MM ASI secdece sees codes eleateelince seeiecc ots ne cee ee cee sso cae eRe eee eee 100 42 70 Bee || leis 
ac emuitey I CLGe nt ecsecncccas coteas avsnceirssecinnsssie'es0t seeeyovesosees 100 60 79 J 40.1 | 140 
(GREGIING | AZO Oe acdoern stone catscctaccccesoacensecinetes cust cca seco emeeanaeeeoens 100 42 G4aa | eeceeee Mpc 
Nob lehenche MamimOthepesscsaecsheccsssescl nes. occ: «ccesmeneeestenees LOO eg fix, |Nlbileye |) iksy/ 
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VSD at lisecoc ceeancenccedeaseemsmee cee ocec tbs seste aailece 2omltermerrw see 100 67 90, 162270130 
WarlyoDeephead.\. :-.-+.-4 | ACH d SELIG OC IC SCUS TE ECCRPRREIO an 0GeqpoccaS 100 59 71 | 24.1 | 127 
Hatilive BD lonmsd alert rcs e.ceatelee ac cietiesccsae'- ono edeememeeesctas 100 61 84 GoLZh le h2b 
EGE SUE XE CI SUG cece coesetesmebotacsecssted toceuiessteesee Sree Seeeseee 100 80 79 24.2, | 125 
TBapliyec WW. YAMAUID eavs -jcsesiccsesetehe selorcescors nosis ses sleines qousetuemncnaciests 100 65 80 18..4 | 112 
SITE e GTA igs decoosn nassounue oodooteno acoadcdes cHesemrrerpe docane séaddedte 100 60 T& | 195.2.) 120 
\WYGTTa Tate VES FR (0 trae ee Ain Ser-onpc cos ace ocr CET erEeriso orronunoncccodt 100 72 70 Aol |) ee 
Banya a WED UT Eigse oct toresiecec vesdberessce\atsoccden s saemarstderseases 100 79 81 44.4 | 129 
IN Tip have. eA GrUER Ui fis woes apelin Seasie als omere eralste's vias en's ocietne plea nec anole 100 61 41 BY roy alas!) 
(WAN OF OM UT Ceecweswcenacsicce tes ce vases cite oe catecoeslsscaat cameeemerememenese 100 62 32 22..4 | 130 
HTS SOMAS TSE OY SST OT eoscond cocoon aocounbue00c0 b>0n06 LOCaGEEEC 100 82 87 | 45.4 | 128 
Byamlivs lei chiiell disse weceees cle seoccescoctinc’ + s+ >0'ss aueceemetineterete 100 85 82) | 2227), 131 
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CAULIFLOWER. 


We planted ove hundred seeds of 
ten varieties of the Cauliflowor, and 
one variety of Brocoli, in a moderate 
hotbed April 7th, which were trans- 
planted to highly enriched soil May 
16th. 


The Snowball, Extra Early Erfurt 
Early London were the first to form 


true to name, is the ideal type of this 
favorite vegetable; leaves short, and 
with the tendeney to head up quickly 
very pronounced. Late and large 
growing kinds, as the Half Early 
Paris, occupy the ground. too long, 
and even then in this climate are un- 
certain about heading. The Purple 
Cape Brocoli is also unworthy of eul- 
tivation, as it has failed to head for the 


heads. The first mentioned, when | past two seasons. 
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SMUT ON GRASS, 


The smut (ustilago carbo) frequent- 
ly attucks the flower of grasses. 
W hole patches of moist neadows were 


covered with the black effloresceuée of | 


this fungus the past season. 


Of the cultivated grasses the tall 
Oat grass (Avhenatherum avenaceum) 


was most affected, and next Johnson’s | 
grass; of the wild grasses, (Panicum | 


crusgalli) so abundant everywhere, 
and (Bromas secalinus) were most af- 
fected. 

ERGOT 


Is a fungus that develops upon the 
grain of several members of the grass 
family ; all are subject to it, both the 
cereals and those of the ineadow. It 
has long been known to be very de- 
structive on the continent of EKurope 
to both man and beast. The mode of 
growth about as follows: The 
spores (or seeds) become attached to 


is 


| there till spring, and with favoring 
conditions undergo another change, 
and thus completes its round of life. 

The quantity of ergot on the wild 
pasture the past season was astonish- 
ing. It was most prevalenton Agro- 
pyurum glaucum (blue grass) ; moist 
meadows in which this grass occurred 
in any quantity was literally black 
with it. It occurred also in quantity 
on the various forms of the three 
awned grass, on the wild Rye grasses | 
and at all elevations and sparingly on 
Red Top and Timothy. 


The conditions favoring its growth 
are not well understood, but in a gen- 


/eral way it has been noted that warm, 


the flowers of a grass and verminate, | 


the filaments of the fungus penetrat- 
ing the ovary of the seed and convert- 
ing the interior intoa mass of threads. 
Spores are soon formed on the sur- 
face of the grain for the perpetuation 
of the species ; 
creases to its full size, and in 
stage such as reach the ground remain 


after this the grain in- | 
this | 


moist conditions exactly suit the de- 
velopment of fungi in general. Ergot 
is observed to be much more abun- 
dant on moist meadows than on high, 
dry land, although we noticed it in 
abundance at an elevation of 9,000 
feet, on the Giaut Rye grass (Hlymus 
condensatus). 

The quantity of ergot may always 
be lessened by underdraining, which 


| should ever accompany irrigation,and 


by cutting the crop early, before the 
ergot has had time to develop, for 
whatever tends to improve the pas- 
ture will soon mitigate the evils of er- 
golism. 
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SEED TESTS. 


The work of last year in testing seeds 
was continued the present season. 
The kinds generally tested show a 
higher vegetative percentage than 
those of the previous year. 

Commission seeds, it is gratifying to 
note, are about driven out of the mar- 
ket. The purchase of them at any 
time, by either the amateur or profes- 
sional gardener, was a short-sighted 
economy, because experience every 
year demonstrates that none but such 
as are most carefully grown, and are 
of the highest quality, prove satisfac- 
tory in the end either to the buyer or 


dom from foreign admixtures in the 
seeds sent out by them, The best 
seed in the culture of any crop is in- 
dispensable to success. Good seed 
costs money to grow it, and this fact 
the gardener would do well to recog- 
nize in purchasing, for in this case at 
least, what costs most pays best in the 
end. 


Table 13 shows results in a test of 
seeds of various ages. These seeds 
were tested last year, and show a loss 
of vitality with increased age. Orchard 
grass is an exception; its ability to veg- 
etate was as good this year as last. 
Some or all of these seeds may be old- 


er than that given in the table; they, 
however, have been in our possession 
the length of time opposite each kind 
in the table: 


the seller. From experience we know, 
too, that some seedsmen are not suffi- 
ciently careful to secure trueness to 
type, and at least comparative free- 


DS. 
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Waler ots Car et WEVOMIs..6. +. seranececeseiateos.csecn-eeeoneneee 2 48 | Departmentof Agriculture. 
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Gabhace slats Dutehsacsnets acces eeeccettatee noe 4 Bd Barteldes & Pateh. 
Micad Owe HIeSCWelorasSiascsessesseine soe cocoa ene eb B. K. Bliss & Co. 


Table No. 14 shows results in testing 
seeds for vitality, in the greenhouse; 
over two hundred tests were made dur- 
ing the past year. The first column 


shows the number of seeds sown, the 
second the weight of seeds sown, in 
grammes, and the third the percen- 
tage of seeds vegetated : 
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TABLE NO. 14---SEED TESTS, CONTINUED. 
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“ APtaye, “IUD cesnendod Seonsecaniag6cnn00 200} .4826 | 80 | J. J. Gregory. 
ot IEW LEVEN TDG RO) Ses cossoacooneonaesce 200} 1.0764 90 | Peter Henderson & Co. 
‘i Gates Eat eDutchi...>.sss0-- css) e-s- 200| .1854 | 92 | Barteldes & Patch. 
eS Mees HX CONSTONs ncceseeeoesoeieseeovors 300) .8611 | 80 | Henry Lee. 
us Te Who lerelkere Abhi conoceondces sonasoccaB0aasc 300] .4782 72 | J. J. Gregory. 
ve JBpvdlyy (SiellaulisN\ Geos ceasnco docuoe cococccen 300) 1.0665 | 80 | Barteldes & Patch. 
s BAM VIMO MAW Kies ccesecctseoverirsese 100} .38362 | 48 | Nellis & Co. 
ss PREM Clin OXIA Up acsecssss-elessseoees 300) 1.0115 | 73 | D. M. Ferry & Co. 
Gauliflower, le Normand............c0s6-a.0+6 | 300) .8184 50 | Hiram Sibley & Co. 
a lDkavrllsy” Toronto log cosadesaceousconcoone | 285} .7320 | 70 | Peter Henderson & Co. 
- Garly Erfurt..........-.--ss+.-es+-.| 200) .6612 | 69 | Peter Henderson & Co. 
(Chane, Stonaleti 1s Orit esonecocamspdecaneeeconcesdec | 3800) 1.0115 73 | D. M. Ferry & Co. 
SOM Whine mis Clielaeensere+cessi-csisclewsicece ss | 300] .2765 72 | Peter Henderson & Co. 
Se NVAINITCMBSC] TAN eeccscasescceoins+ iss ce sseg | 300} .38377 | 70 | Henry Lee. 
BDI Oc oa acooca ecco SD eee aoe eee | 300} .4692 | 73 | Barteldes & Patch. 
Barsmijs, lollOw (@rOwilecess\--ccc-r-cic0-0c ose | 300} .8067 74 | Henry Lee. 
Gs 7 = Jalcollloxie (Cine Neccnoneceeee ea eaceeaco | 300} .8880 | 68 | Barteldes & Patch. 
lelollenss: (Green Necooascad eoscdnisccebeTen 300] .4021 | 56 | D.M. Ferry & Co. 
Turnip, WihiteiStrap Weate....2.....0.....0. | 300) .8654 | 47 | Department of Agriculture. 
“§ COW? TEIOM MI seessesececeecesete-case ecinee. | 300} .5522 | 71 | Department of Agriculture. 
SS Ooi LOY Pl gacqonenbopase acd eacoAaRoonEee | 280) .5666 | 80 | Colo. Agricultural College. 
Beet, Belipseracctesceccsctecscssics stots cusses cocve | 200) 2.5074 80 | J.J. Gregory. 
86 Yellows Glopeneaetoscnenssastaessalceveses | 100) 1.1291 | 81 | Barteldes & Patch. 
¢ Bassai Ossc-cacwonesseoeeseoneess sponcaced ....-.| 200] 2.5429 | 80 | Colo. Agricultural College. 
«Egyptian ..| 100! 1.2255 | 74! Peter Henderson & Co. 
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TABLE NO. 14---SEED TESTS, CONTINUED. 


| scale es. GREE 
= Slee 
a og” ° 
| 3 = g 
Ines ° of 
| © a | 
ies Bit aes 
ae a) = 
Variety. 5 = : Where From 
98 | 
5 | 
5 
& 
| 
ay Ae” 
REST SICMOWNGIODGH cer. .scccse. cotsecinasenss | 200] 1.1624 72 | Henry Lee. 
EMBL O NO Pe Mepr she. .cesusiisssesenoudassnsssecsess | 100) 4.5752 | 70 | Peter Henderson & Co. 
EAI ZO MEM GICE Ue scccsWvsscosneseseissceneass | 100) 1.1271 | 71 | J. J. Gregory. 
SMPHICIISG rer eesn akc sreAtyscsaiveseeceseconsoe 200 70 | Peter Henderson & Co. 
OS VBE SRAM AS): once) enodkoagaraacnecmeoneae Led Peking 300 83 | Hiram Sibley & Co. 
pameonmnede Man oles i. svcsecssscsssis+t~ ne | 200 | 73 | Hiram Sibley & Co. 
Séakalle SBeekman’s....6.1..00csecesesce cooveeses | 100 | 68 | Barteldes & Patch, 
Momatoiy MayiOwer-s....-cceessscaseecassere « | 300 | 81 | Peter Henderson & Co. 
uf PAW OME enh osicacelte rosthloataces seaaats | 300} .7264 | 80 | Barteldes & Patch. 
st TRAV OMNTE RR its Uewdsecet boccveve oases | 300} .7267 | 90 | Peter Henderson & Co, 
os VAI VALONVCN easoclesehsacveliedaaeeaincress | 300) .7360 | 70 | D. M. Ferry & Co. 
s PISS@ ral ON tenn ot. eatsccesaiase cas 300) .7818 | 77 | Barteldes & Patch. 
ne ARRnO piyaeetasies meelste tet Seas eshcce eso. 300| .1786 | 64 | Peter Henderson & Co. 
if Round! RediSmooth..::....cccc.s.- | 300] .6334 | 90 | J. J. Gregory. 
Me TERNARY Te lenc Scbcesbbneeeodd cacoeaene.08 | 300| .5586 79 | D. M. Ferry & Co. 
* (GCM Serie cece n cecesesciigcesGensdecent eee’ .| 800}. .7990 | 90 | J. J. Gregory. 
Grasseoweeb Vernalec..t.ccpsscnsn-csscmase onan 300] .1896 | 53 | Barteldes & Patch. 
PNLGR GOW, IH CSCILE. tiie ceeeowscsss ens ossie | 300) .53823 | 74 | Hiram Sibley. 
SPOAURURIO LY, f..saeck-icssciescesehscovciccsosesens ce | 300) .1145 | 87 | Hiram Sibley. 
PPA MO atin wes vocwsssceovavesdesseeesasates | 300} .2832 | 90 | Hiram Sibley. 
MMU NLS O)EG Le sonal ste seckeetectseiiosese lace se=se 300} .9555 | 81 | Hiram Sibley. 
Rem alls O)aitr.Werrssdveeisnieacereriante eee eoe a tose | 300} .9855 | 70 | Hiram Sibley & Co. 
Ce MRD NT HUY AUTESEG VIC we nan sas s)Selecnesise/« see oonclecrecte | 300) .4955 81 Sarteldes & Pateh, 
UE OMNISO Saree fesse. ter nievecdeseeoq.ccowsoineoste 300) .1335 | 52 | Hiram Sibley. 
MELO NIMSONE eth ss caash estovseneisseasdsenewees 300] 1.1355 | 54 | Henry Lee. 
Me ee OUMS OM cos. core ctncericoneseecastiecnes cess 300} 1.0029 | 48 | Barteldes & Patch. 
JIS) 6 - sents sb eine: soserIE Saoeene Uapdonne suoncnsceeenea 300; .1422 | 56 | Henry Lee. 
NIST RIBS oe gedos asabnoa sousnd han Bolcroneace anda ross 300.1740 | 72 | Hiram Sibley & Co, 
WommmO MPM Stic: + co niceeenis veisaclsaese sone atooe «toe | 300|  .5468 | 84 | Barteldes & Patch. 
FEVeA Onl nyse lave sca st steeds ae lowes ese geeauiennsel> 300] .4585.. | 75 | Barteldes & Patch. 
Marre Red) Clover... 1c... : cases scecescresconss 300] 8531...) 80.| D. M. Kerry. 
ANTISE ITE nome Ra setae RBBH Sodagboc as sotoanon scree: 300; .6569 | 91 | Barteldes & Pateh. 
EMM CANY SEEM aca: ccna cotioce sic bette <seaee 800] .6251..| 85 | T. H. Davy. 
Som OLONACG, PLOW OG: ss- ce dsecseeecmosier ooo | 300) reo 781ss| 90. ah Davy: 
CRO OLOLACM YS TOM 02sec acess teases cms cees | 30 6118 | 84 | Barteldes & Pateh. 
&” S@aliformias SrTOWN ....<:\o0.n0s-nsee-e---<| 300] 9 26708, | 80°) Henry Lee. 
| 82 | Henrv Lee. 


CEOS) Wb AMOROW MRS. c.becUek enc deo. adynwessse's | 300] .6528 
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